SF-KDM2A binds to ribosomal RNA gene promoter, reduces H4K20me3 level, and elevates ribosomal RNA transcription in breast cancer cells.
Regulation of rRNA transcription is an important factor for control of cell proliferation. We previously found that the JmjC domain-containing demethylase KDM2A reduces H3K36me2 in the rRNA gene promoter and rRNA transcription under starvation, which results in suppression of cell proliferation. The KDM2A gene also produces another protein product, SF-KDM2A, which lacks a JmjC domain and has no demethylase activity. As yet, the function of SF-KDM2A is not clear. Recently, it was reported that KDM2A was frequently amplified and that elevated expression of KDM2A was significantly associated with short survival of breast cancer patients. SF-KDM2A was more abundant than full-length KDM2A in a subset of breast cancers. In the present study, we report that SF-KDM2A localized in nucleoli and bound to the rRNA gene promoter in breast cancer cells. Overexpression of SF-KDM2A stimulated the transcription of rRNA. While the zf-CXXC domain was required for SF-KDM2A binding to the rRNA gene promoter, SF-KDM2A with mutations in the zf-CXXC domain lost the binding to the rRNA gene promoter and did not stimulate rRNA transcription. Knockdown of SF-KDM2A reduced rRNA transcription and cell proliferation. When SF-KDM2A was overexpressed, a transcriptionally repressive mark, H4K20me3, in the rRNA gene promoter was specifically reduced in a zf-CXXC domain-dependent manner, and knockdown of SF-KDM2A increased the H4K20me3 level. Taken together, these results demonstrate that SF-KDM2A binds to the rRNA gene promoter, reduces the H4K20me3 level, and activates rRNA transcription, suggesting that the stimulation of rRNA transcription by SF-KDM2A may contribute to tumorigenesis in breast cancer.